The study of fish stress is usually assessed by measuring blood cortisol. Nevertheless, blood provides only a snapshot of the hormonal profile at one point in time. An alternative source of cortisol may be found in scales, providing a new approach for assessing long-term hormonal levels. The present study aimed to develop and validate a methodology for detecting cortisol in scales of goldfish (Carassius auratus). The study highlights the importance of an initial isopropanol washing procedure to completely eliminate external contaminations of cortisol. Additionally, the biochemical validation of the enzyme immunoassay verifies the ability to detect cortisol with repeatability and reliability in goldfish scales. In conclusion, this study provides validated information about a new methodology to measure cortisol in scales. The incorporation of this biomarker could provide retrospective hormonal measurements from species and time periods that are usually difficult or impossible to obtain, thus offering key data of an animal's physiology. found between samples subject to 1, 2 or 3 washings with isopropanol (P > washed with distilled water (P < 0.05).
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Biochemical validation of the EIA
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The intra-assay CV was 6.30%. In the linearity of dilution, the obtained cortisol wash supernatant (Fig. 1b) were actually three orders of magnitude higher than 101 in scales for both isopropanol and water washes, probably due to higher cortisol 102 concentrations found in fish skin mucus (Bertotto et al., 2010) . Therefore, the 103 absence of higher cortisol levels detected in scales washed with isopropanol 104 suggests that this solvent was effective in removing the external contamination. 
